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Abstract 
This paper aims to propose a successful model for university-industry collaboration focusing on the interaction between 
university, government, and industry. A considerable body of work highlights the relevance of university-industry-higher 
education collaboration council to enhance collaboration and benefit the graduates by promoting their skills to employers in 
industry. We present a review of various models that focus on collaboration management, the formation of knowledge 
integration community, and research collaboration activities between university and industry. In our proposed model, we 
emphasized the role of university, government, and industry to work mutually to achieve successful collaboration.  
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1. Introduction 
Malaysia aspires to become a fully developed nation by the year 2020. Malaysian Vision 2020 was unveiled 
by the former Prime Minister of Malaysia, Tun Dr. Mahathir bin Mohamad, at the inaugural meeting of the 
Malaysian Business Council on February 28, 1991 [1]. One of the success factors of Vision 2020 is the role of the 
private sector in economic growth. In the Ninth Malaysian Plan (2006 2010), the government therefore 
emphasized the collaboration between the public and private sectors in the areas of research and development 
(R&D) and human capital development as well as the fulfillment of socioeconomic objectives [2]. In the Tenth 
Malaysian Plan (2011 2015), the government emphasized strengthening industry and research collaboration as 
well as focusing on the industrial attachments that can help fresh graduates to meet the evolving requirements of 
industry [3]. In addition, the market orientation of academic courses will be enhanced to ease student transition 
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into the labor market and to improve overall student employability. A standard policy framework for structured 
industrial attachment programs has been implemented for higher education institutions in collaboration with 
industry players to improve the effectiveness of the programs. The Malaysian government has been increasingly 
focused on nurturing science industry interactions and developing high-technology sectors.  
In this regard, universities are encouraged to develop strategic collaborations with international research 
institutions and foreign universities to strengthen R&D activities, particularly those pertaining to new, emerging 
technologies. The government proposes to achieve the goals through three approaches [3]. The first one is the 
implementation of more attachment programs with the industry, which will enable lecturers to share their 
knowledge and ideas and thus raise the quality of their research. The second one is strengthening the management 
of intellectual property developed in universities to improve the governance of research activities. The last one is 
strengthening the function of centers of excellence at universities by industrial collaboration in R&D activities to 
support and accelerate the commercialization of innovations and new technology.  The Malaysian government 
believes that an active collaboration between the university and the industry must be promoted to generate 
positive effects on the national economy. Recently, the government has launched the transformation task for 
Malaysian universities, aiming to turn these institutions from being places for transmitting research and education 
to ones that will contribute to revenue generation and profitable development [4]. 
This paper discusses collaboration model between university and industry in Malaysia focusing on the 
interaction between university, government and industry. The existence of university-industry-higher education 
collaboration council (UIHCC) in this model plays a unique role and will enhance the collaboration between 
government, university and industry that will benefit universities, industries and graduate students. The 
appointment of adjunct professors and industry fellow from potential industries will boost the collaboration 
between university and industry. At the same time, reap mutual benefits such as knowledge transfer between 
university and industry, research and development (R&D), and the products from commercialized university.  
2. Government Policies Supporting University-Industry Collaboration 
process from the 1970s to the early 1980s when the government established the first oil and gas company 
Petroliam Nasional Berhad (PETRONAS), in 1974 [5] as well as the first car manufacturer, Perusahaan Otomobil 
Nasional (PROTON), in 1983 [6]. Industrial development then gradually progressed, and in the late 1990s, the 
production and exportation of electronic and semiconductor products became more profitable. Based on the 
Multimedia Development Corporation of Malaysia, almost 200 foreign and multinational companies have  set up 
regional and global shared services and outsourcing centers in Malaysia, particularly in the areas of energy, 
chemicals and natural resources, logistics and transportation, pharmaceuticals, as well as information and 
communication technology [7]. 
Studies have shown that companies that collaborate with universities typically have higher productivity rates 
than companies that do not have such collaboration [8]. Companies that collaborate also enjoy greater benefits in 
terms of research and development (R&D) and are able to produce quality products at a competitive cost. 
Recognizing that the R&D activities conducted in universities have a significant function in driving firm-level 
innovations, the Malaysian government has implemented explicit policies since the early 1990s to stimulate R&D 
collaboration between universities and industry. Following the action plan for Industrial Technology 
Development in 1990, the government launched the Malaysian Technology Development Corporation, the 
Government High Technology, the Intensification of Research in Priority Areas Grant, and a number of other 
organizations to support university industry partnerships among other things [9]. The interaction between 
research institutions and the industry has been considered a strategic instrument for national and regional 
innovation, competitiveness, and economic growth. Government research policies have strongly emphasized 
cooperation between universities and businesses as a key public policy in fostering innovation across the country 
[10]. To broaden the industry experience of university faculty members and to facilitate collaboration between 
industry and relevant universities, the Knowledge Transfer Partnership (KTP) program was introduced in 
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2011[11]. The KTP aims to facilitate the transfer of expertise and research findings via innovative projects 
undertaken jointly by faculty members and their business partners from the industry. The KTP has also provided 
industrial-based trainings programs to enhance the practical knowledge, business skills, and employability of 
graduates  
In 2012, Malaysian government launched the Graduate Employability Blueprint (GEB) for 2012-2017. The 
GEB aims to boost the level of graduate marketability as well as to fulfill the need for professional and skilled 
manpower toward national development. This plan would represent a paradigm shift in confronting the issues of 
graduate marketability in the country. Several programs on graduate marketability and employability have been 
conducted, including the Industry Center of Excellence (ICoE) in collaboration with universities and industry 
[12]. 
Malaysian government via the Ministry of Higher Education (MOHE) provides funding to boost research and 
development by universities to explore new ideas, particularly niche areas that are very useful for the exploration 
of new technology. In the Tenth Malaysian Plan (2011 2015), MOHE introduced four types of funds that have 
been initiated for higher learning institution (Figure 1), which are the Fundamental Research Grant Scheme 
(FRGS), Long Term Research Grant Scheme (LRGS), Exploratory Research Grant Scheme (ERGS) and 
Prototype Research Grants Scheme (PRGS) [13]. Additionally, the Ministry of Science, Technology and 
Innovation (MOSTI) provides four types of funding (Figure 2) to conduct Research and Development (R&D) 
projects that can contribute to the discovery new ideas and the advancement of knowledge in applied sciences, 
focusing on high impact and innovative research [14]. These funding is open to all research scientists, engineers, 
government research institutions, as well as companies that focus on new product development and 
commercialization.      
 
                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: MOHE funds for higher education institution [13] 
 
 
 
 
FRGS 
 Involve exploration new ideas, 
concepts, and theories 
    Duration maximum 3 years 
    Ceiling amount 250 thousand 
Malaysian Ringgit/project 
ERGS 
 Involve in promoting research, 
early discovery of knowledge that 
can contribute to the increased level 
of intellectually 
 Will produce new advance theories 
and ideas in strategic niche areas 
 Duration 2-3 years 
 Ceiling amount 300 thousand 
Malaysian Ringgit/project 
PRGS 
 Build up a prototype 
 Prototype should bring good 
lifestyle and be potential in new 
technology based industrial sector 
 Duration 1-2 years 
 Ceiling fund 500 thousand 
Malaysian Ringgit/project 
Ministry of Higher 
Education (MOHE) 
LRGS 
 Involve fundamental nature of 
research with a more extensive 
and longer period of time 
 Generate new ideas and theories 
advanced in the niches 
strategically to expand the 
boundaries of knowledge 
 Duration 3-5 years 
 Ceiling fund 3 million Malaysian 
Ringgit/project 
657 M.S.Salleh and M.Z. Omar /  Procedia - Social and Behavioral Sciences  102 ( 2013 )  654 – 664 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2: MOSTI funds for government research institution and companies [14] 
3. University-Industry Collaboration Models 
3.1. Warwick University 
Warwick Manufacturing Group (WMG), University of Warwick has, since its foundation in 1980, established 
a substantial involvement in collaborative research with industry. The Group therefore provided an excellent 
opportunity for a study of management practice within university industry collaborative research projects. Barnes 
et al., [15] proposed a good practice model (Figure 3) for the effective management of collaborative R&D 
projects. The model is based on the findings of six case study research projects involving WMG and certain 
industrial partners. All the collaboration mechanisms were identified clearly to achieve the outcomes. The 
findings reflect six key areas:- 
 Partner evaluation factors 
 High quality project factors 
 Universal success factors 
 Managing cultural gap 
 Ensuring equality 
 Monitoring environmental influence 
Ministry of Science and 
Technology and Innovation 
(MOSTI) 
TechnoFund 
   Undertake the development of new 
or cutting edge technologies or 
develop products in specific areas 
for the creation of new business and 
generation of economic wealth for 
Malaysia 
   Undertake market driven R&D 
towards commercialization of  R&D 
outputs 
   Encourage institutions, local 
companies and inventors to 
capitalize their intellectual work 
through intellectual property 
registration 
   Stimulate the growth and increase 
capability and capacity of Malaysian 
technology based enterprises, 
Malaysian Government research 
Institutes (GRI) and Institutions of 
Higher Learning (IHL) through both 
local and inte rnational 
collaborations.  
   Allocation of 1.5 million to 3 
million/project 
 
InnoFund 
     Increase the participation of micro-
business in innovative activities and 
encourage technological innovation 
of new or existing products, process 
or services for commercialization 
 Allocation of 500,000 Malaysian 
Ringgit/project 
ScienceFund 
 Support research that can lead to 
the innovation of products or 
process for further development and 
commercialization 
 Generate new scientific knowledge 
and strengthen national research 
capacity and capability. 
 Allocation of 500,000 Malaysian 
Ringgit/project 
NanoFund 
 Encourage the 
implementation and 
development of expertise 
and excellence in 
nanotechnology research 
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3.1.1 Academician motivation factors 
Motivation for academicians to collaborate with industry is a fundamental element in university and industry 
engagement.  Thus, investigations of the existing university situation are required. Once the motivation factors are 
identified and understood, we will be able to make better decisions on how to stimulate collaboration. We have 
identified four main motivation factors for researchers to collaborate with industry. 
 
 New technology transfer 
 Earn research fund from government/industry 
 Development of new technology 
 Product commercialization via industry 
3.1.2 Engagement mode 
University-industry collaboration usually comes in different modes of engagements. We identified five types 
of modes engagement between university and industry in Malaysia to move efficiently and effectively towards 
meeting the objective of collaboration.  
 
 Knowledge exchange 
 Research and development (R&D) 
  
 Consultation work 
 Product commercialization 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Good practice model for effective management of collaborative R & D projects [15] 
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3.2. Cambridge and MIT Institute 
 
The Massachusetts Institute of Technology (MIT) has proven to be remarkably successful in collaborating 
with industry and in developing a two-way flow of knowledge that helps to guide and augment university-based 
research and facilitates the flow of technology, codified as well as tacit, from the university to the business sector. 
In order to refine the MIT approach and to transplant it to the UK, the British government in 2000 created the 
Cambridge-MIT Institute (CMI) and is using it as a vehicle to launch a Knowledge Integration Community (KIC) 
model to enhance the fruitfulness of university industry links [16].  
Knowledge exchange (KE) is unique in this model. This central theme ties the four human components 
(government, research, industry, and education) together. CMI stresses the multidirectional aspect of its 
unidirectional flow. Knowledge exchange is affected by the incorporation of numerous specific mechanisms 
within the KIC. Study of innovation in knowledge exchange (SIKE) is very useful in generating new and 
innovative ideas for facilitating knowledge exchange. The highlight of this model is that, it allows for learning in 
the event of both success and failure The six-component KIC model is illustrated in  
Figure 4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.4: The six-component model of a Knowledge Integration Community (Industry, Government, Research and Education) through two 
binding mechanisms: knowledge exchange (KE) and the study of innovations in knowledge exchange (SIKE) [16]. 
 
3.3. Universiti Kebangsaan Malaysia (UKM) 
 
Universiti Kebangsaan Malays
by the Ministry of Education, based upon a number of researchers and their active involvement in R&D. The 
emphasis on the commercialization of research findings by the University and grants provider, namely the 
Ministry of Science, Technology and Innovation (MOSTI) and Ministry of Higher Education (MOHE) have 
provided a strong impetus for UKM to establish links with industries [17]. In April 2000, UKM established the 
UKM Holdings Sdn Bhd, which comprises eight business entities with diverse ventures [18]. UKM Holdings 
focuses on the field of education, consultancy, and health care management. One of the objectives of 
establishment of UKM Holdings is to enhance university and industry relations. UKM also provides basic 
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infrastructure such as a building to attract industries to conduct research in UKM. As an example, the UKM-
MTDC Smart Technology Centre was established by UKM to promote research with industries, aiming to 
commercialize research products. University-industry collaboration usually comes in different modes of 
engagements. We identify four types of modes engagement (Figure 5) (Innovation and R&D, technology transfer, 
consultancy and product commercialization) between university and industry in UKM. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5: University-industry collaboration in UKM 
 
 
4. Model for Successful University-Industry Collaboration in Malaysia 
 
In our proposed model (Figure 6), we focus on three main components (university, industry, and government) 
that assume different functions towards successful collaboration between university and industry. In some cases, 
we use the definition and approach that were used from the other models mentioned in Section 3.We develop a 
model as a guide for university and  industry, as well as government to enhance the collaboration based on the 
condition in Malaysia. The proposed model is based on integration between university, industry, and government 
as well as the roles of all parties to facilitate a mutually beneficial collaboration effort. It is interesting to note that 
the establishment of University-Industry Higher Education Collaboration Council (UICC) in this model can 
probably improve the communication between university, industry and government (ministry of higher 
education). The interaction between these three parties would have the significant effect to achieve the goals as 
discussed in section 2. 
 
4.1. University 
 
At first, we identified several factors for university to identify to collaborate with industry. University should 
focus on the factors that greatly influence the collaboration with industry. In this approach, the possibility for 
successful collaboration between university and industry will be achieved when we know the strength of 
Consultancy Technology 
Transfer 
Innovation and 
R&D 
 Environmental 
Management 
 Social Studies 
 Information, 
communication & 
technology 
services 
 Business 
management 
 Bio technology 
 Food Hygiene & 
Safety 
 Technology 
sourcing 
 Commercial 
property 
management 
 Market analysis 
 Formation of new 
university 
technology- 
based start- up 
companies 
 Technology 
licensing 
 Incubation 
i d
 
 New product 
development and 
innovation 
  
 Market orientation 
 Technology 
orientation 
Product Commercialization 
University Industry University-Industry 
collaboration 
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university towards successful collaboration. We identified two major factors that contribute in successful 
collaboration with industry. 
 
4.2. University-industry higher education collaboration council (UICC) 
 
University collaboration council can likely to improve communication between higher education, university 
and industry. The council draws on high level representative from ministry of higher education, university, 
industry/employer groups to find the best approach for university-industry collaboration. We have identified five 
initial priorities of the council and will likely help to strengthen university-industry collaboration. 
 
 Coordinating the collaborative effort between university, industry and government 
 Evaluate outputs, directions and type of collaboration with industry 
 Establishment of new award for academician that actively involved in consultation work with 
industry 
 Development of strategies to encourage greater industry involvement in university 
 Marketing a graduate skills to a broad range of employers 
 
4.3. Adjunct and industry fellow 
 
Appointing the adjunct professor, university advisor, and industry fellow is important for sustainable 
university industry collaboration. Persons appointed to adjunct positions normally will simultaneously hold an 
appropriate position in another institution, in government, or in the private sector. An adjunct title should only be 
links with industry, the professions, and/or the wider community. An industry fellow differs from an adjunct 
appointment in that the person will usually be paid for work performed for the university, but would not normally 
be awarded an academic title associated with a classification level, such as lecturer or professor. The 
contributions of adjunct and industry fellow are identified below. 
 
 Provide training for researchers in their industry 
 Contribute in curriculum/syllabus development 
 Knowledge sharing 
 
4.4. Government 
 
Government is also significant in ensuring successful collaboration between university and industry.  
Malaysian government not only provides rules and regulations for university-industry collaboration but also 
provides capital to support collaboration. We highlighted four possible actions for government to support 
university-industry collaboration. 
 
 Provide grants and special incentives for companies (eg., reduce taxes) that have successful  
collaborations with universities (eg., development of new product) 
 Provide more scholarships for PHD doctorate programs in industry 
 Identify the strength of each university to collaborate with specific industries 
 Contribute as a representative at university-industry and higher education council 
 
4.5. Industry 
 
We identify three major types of industries in Malaysia that are likely to collaborate with universities: large 
company, multinational company, and small and medium enterprises (SMEs). For large companies with 
workforces from 100 to 5,000 people, the collaboration with university can be conducted in research and 
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development activities, consultation work, and fabrication of prototypes in  
facilities). The automotive and electronic companies can perhaps set up their research laboratories in universities. 
Furthermore, with support and funding from government agencies, these industries can establish or explore their 
own technologies, which benefit the students as well as the academic and research staff in universities. On the 
other hand, multinational industries are possibly able to collaborate with university in knowledge transfer 
programs and are  conduct training for their technical staff. 
, which employ fewer than 250 persons, collaboration with university is in R&D of new 
products, research contracts, training technical staff, and product commercialization. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6: University-Industry higher education collaboration council as the main coordinator for strengthen university-industry collaboration 
 
 
University 
Adjunct and 
industry fellow  
 Provide training for 
researchers in their 
industry 
 Contribute in 
curriculum /syllabus 
development  
 Knowledge sharing 
University-Industry-
Higher education 
collaboration council 
 Coordinating the 
collaborative effort 
between government, 
industry and university 
 Evaluate outputs, 
direction and type of 
collaboration with 
industry 
 Establishment of new  
award for academician 
that actively involved in 
consultation work with 
industry 
 Development of 
strategies to encourage 
greater industry 
involvement in 
University 
 Marketing a graduate 
skills  to a broad range of 
employers 
 
Government/ 
Ministry of higher 
education 
 Identify the strength of 
each university  in 
order to collaborate 
with specific industry 
 
 Provide grants and 
special incentive for 
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5. Conclusion 
 
Our study contributes to the literature by establishing the model of three main components (university, 
government and industry) towards the successful collaboration between university and industry. These findings 
motivation, engagement mode, student training and facilities in universities were selected as an internal factor for 
university to identify the opportunity to collaborate with industry. The function of government is to facilitate 
successful collaboration between these two parties. Government must also identify the strength of each university 
to collaborate with specific industry, and we believe that the ICoE that we discussed in Section 2 has the same 
goal and positive agreement with our model. University-industry-higher education collaboration council must 
also be established and the role of this council is to coordinate the collaborative effect between these three parties 
(government, industry, and university). We believe that, these interactions will bring huge opportunities and 
advantages between the parties including promoting graduate skills to employers in industry. University must 
also be proactive in strengthening their relationship with industry. Universities can appoint adjunct and university 
fellows from industry to track their requirements from the graduate after they completed their study in university. 
Large and multinational companies as w  via student training programs, 
knowledge transfer, consultation work, and commercialization. Large companies are recommended to setup their 
research laboratory in university and provide funding for research activities. With these approaches, the 
university-industry will have a tremendous effect on successful collaboration. 
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